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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed (on 07/06/2007) in this application after final rejection. 
Since this application is eligible for continued examination under 37 CFR 1.114, and the 
fee set forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office 
action has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
05/30/2007 has been entered. 



Claim Objections 

Claim 1 is objected to because the wording of the preamble is somewhat 
confusing; "a filter for..., the filter composed of a porous semiconductor, comprising" 
reads as if it is the porous semiconductor that comprises the following limitations. It 
seems impossible, or at least confusing, that the porous semiconductor comprises a 
porous substrate; for one, the substrate is disclosed as ceramic or metal and not 
semiconductor, second, a semiconductor, per se, technically cannot comprise any non- 
semiconductor component, whereas a filter can. All confusion could be eliminated 
without altering the scope by changing the recitation to "a filter composed of a porous 
semiconductor for..., said filter comprising". 

It seems all claims numbered greater than 15 suffer from the lack of clarity 
highlighted above for claim 1 . A semiconductor, per se, technically cannot comprise 
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any non-semiconductor component, whereas a semiconductor device can. All 
confusion could be eliminated without altering scope by changing the preambles to 
either "A porous semiconductor device..." or "A method for manufacturing a porous 
semiconductor device...", as appropriate. 

Claim 1 is objected to as being unclear since "a porous semiconductor layer" is 
recited twice (lines 4 & 7) and it is unclear if applicant intends to require two separate 
layers. It seems the second recitation should be "said porous semiconductor layer". 

Claim 20 is objected to because the recitation "end side" is confusing; an end is 
usually not considered a side, an object such as a column is generally considered to 
have two ends connected by the sides. The term "side" should be struck from the claim. 

Claim 25 is objected to because it is unclear to what feature the limitation "having 
a diameter of..." applies; the claim can be read such that said limitation applies to the 
deposited particles or to the continuous pores of the semiconductor layer. All confusion 
could be eliminated without altering the scope by reciting said limitation immediately 
after the feature to which it applies. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 21 and 39 are rejected under 35 U.S.C. 112, 112, as being indefinite for 

failing to particularly point out and distinctly claim the inventive subject matter. 
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Claim 21 recites "porous film is disposed... at the distal ends and on an opposite 
surface", the metes and bounds of which cannot be ascertained, the recitation is 
confusing and contradictory, there are no columns on the opposite surface from the 
surface where the columns are formed, also, one film cannot be in two places at once. 

Claim 39 recites: "a porous insulating layer" twice in succession without making it 
clear if they are two separate layers or where they are in relation to one another or the 
other layers; and "another electrode is formed on a top surface", which is so broad as to 
render the scope thereof unclear, there are many surfaces in the device, any of which 
can be considered as "a top surface". 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-4, 7, 8, 16, 17, 20, 24-26, 28, and 38 are rejected under 35 
U.S.C. 102(b) as being anticipated by Parker (US 4,801,380). 

Re claim 1, Parker discloses a filter (col 1 In 66-68) composed of a porous 
semiconductor, comprising (e.g., Figs 3-4): 

a porous substrate (12) having continuous pores (16); and 

a porous semiconductor layer (10) having continuous pores (14), 
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wherein the porous substrate is a porous ceramic or a metal (col 2 In 6-15) 
having continuous pores (16), and 

[said] porous semiconductor layer is provided in on a surface of the substrate. 

The preamble statement "for filtering, sterilizing, and decomposing organic 
matter" recites the purpose or intended use but does not impose distinct limitations 
beyond what is recited in the body of the claim. See MPEP § 21 1 1 .02(11). 

The functional language "having a light emitting function that works by 
electroluminescence, cathode luminescence, or photoluminescence" does not 
structurally limit the apparatus claim but merely describes what a device does. See 
MPEP § 21 14. Nevertheless, this property is present in the device of Parker, being an 
inherent property of the disclosed material (col 4 In 13). See MPEP § 2112. 

Re claims 2-4 , Parker discloses the porous semiconductor. 

The functional language "emits ultraviolet light" does not structurally limit the 
apparatus claim but merely describes what a device does. See MPEP § 21 14. 

Re claim 7, Parker discloses an average pore size of the porous substrate 
and/or the porous semiconductor layer is from 0.0003 to 10 urn (col 1 In 60). 

Re claim 8, Parker discloses an insulating layer is formed on a front or back 
surface of the semiconductor layer (oxide in pore, col 3 In 30; resin, col 2 In 16). 

Re claim 15, Parker discloses an average pore size of the porous substrate is 
from 0.01 to 1000 urn (col 1 In 60, col 3 In 46-48). 

Re claim 16, Parker discloses a porous semiconductor [device] (col 1 In 66-68), 
comprising (e.g., Figs 3-4): 



Application/Control Number: 10/500,975 Page 6 

Art Unit: 2811 

a porous substrate (12) having continuous pores (16); and 

a porous semiconductor layer (10) having continuous pores (14), 

wherein the porous semiconductor layer is composed of a plurality of columns of 
semiconductor material which are separated (in at least one direction, MPEP §2111) 
from each other and erected on a surface of the porous substrate (col 3 In 45-50). 

The preamble statement "for filtering, sterilizing, and decomposing organic 
matter" recites the purpose or intended use but does not impose distinct limitations 
beyond what is recited in the body of the claim. See MPEP § 21 1 1 .02(11). 

The functional language "having a light emitting function that works by 
electroluminescence, cathode luminescence, or photoluminescence" does not 
structurally limit the apparatus claim but merely describes what the device does. See 
MPEP § 21 14. Nevertheless, this property is present in the device of Parker, being an 
inherent property of the disclosed material (col 4 In 13). See MPEP § 2112. 

Re claim 17, Parker discloses the pores (16) in the porous substrate (12) are 
through-holes perpendicular to a substrate plane (Fig 4). 

Re claim 20, Parker discloses the columns comprising a base component and a 
pointed component (pointed in some direction, MPEP § 21 1 1) located on the distal end 
[side] of this base component. 

Re claim 24, Parker discloses a filter that makes use of the porous 
semiconductor [device] (col 1 In 66-68). 

Re claim 25, insofar as this claim can be understood, Parker discloses a porous 
semiconductor [device] (col 1 In 66-68), comprising (e.g., Figs 3-4): 
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a porous substrate (12) having continuous pores (16); and 

a porous semiconductor layer (10) having continuous pores (14). 

The preamble statement "for filtering, sterilizing, and decomposing organic 
matter" recites the purpose or intended use but does not impose distinct limitations 
beyond what is recited in the body of the claim. See MPEP § 21 1 1 .02(11). 

The functional language "having a light emitting function that works by 
electroluminescence, cathode luminescence, or photoluminescence" does not 
structurally limit the apparatus claim but merely describes what the device does. See 
MPEP § 2114. Nevertheless, this property is present in the device of Parker, being an 
inherent property of the disclosed material (col 4 In 13). See MPEP § 2112. 

The product-by-process limitation "wherein the porous semiconductor layer is 
formed by depositing semiconductor particles having a light emitting function on a 
surface of the porous substrate and having a diameter of 0.01 to 5 pm" does not 
structurally distinguish from the product of the prior art. See MPEP § 21 1 3. 

Re claim 26, Parker discloses an electrode (conductive substrate can be 
considered an electrode, col 3 In 51-52). 

The recitation "for injecting current" is a statement of intended use but does not 
structurally limit the apparatus claim. See MPEP § 2114. 

Re claim 28, Parker discloses a surface of the semiconductor, is coated with an 
insulating layer (oxide in pore, col 3 In 30). 

Re claim 38, Parker discloses a filter composed of the porous semiconductor 
[device] (col 1 In 66-68). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 6, 13-15, 18, 21 are rejected under 35 U.S.C. 103(a) as being obvious in 
view of Parker. 

Re claims 6 & 13, Parker differs from the claimed invention only in not expressly 
disclosing a porosity of the semiconductor or the substrate. 

One of ordinary skill the filter art must understand that clogging and filter 
effectiveness are result of varying porosity. See MPEP § 2141.03 citing Hiyamizu. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made that a porosity of the semiconductor layer and a porosity of the 
substrate is at least 30%; at least to achieve acceptable filtration. 

Re claim 14, Parker discloses the thickness is a result of varying process 
conditions (col 4 In 1-2) and does not particularly limit said thickness (col 4 In 23-29). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made that a thickness of the porous semiconductor layer disposed on 
the surface of the porous substrate is from 1 to 1000 \jm\ as a design choice. 
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Re claims 15 & 18, Parker discloses pore sizes in a range of 0.02 to 0.002 pm 
as possible (col 1 In 58-61), even up to 1 pm (col 1 In 33-35) and does not particularly 
limit said pore size (col 4 In 23-29). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made that a thickness of the porous semiconductor layer disposed on 
the surface of the porous substrate is from 0.01 to 1000 pm; as a design choice. 

Re claim 21, insofar as this claim can be understood, Parker differs only in not 
reciting an additional porous film. 

Mere duplication of parts without a new and unexpected result bears no 
patentable significance. See MPEP § 2144.04(VI)(B). 

The recitation "as an electrode" is a statement of intended operation but does not 
impart additional structural limitations. See MPEP § 21 14. 

Claims 5, 19, 22 and 27 are rejected under 35 U.S.C. 103(a) as being obvious 
over Parker as applied above, further in view of Shor (US 5,298,767). 

Re claims 5, 19, 22 & 27, Parker differs from the claimed invention only in not „ 
disclosing the semiconductor layer having a pn junction structure. 

Shor teaches a filter composed of a porous semiconductor with advantageous 
material properties (col 2 In 40-44 & 59-61) that emits UV (col 1 In 44-48, col 3 In 23) 
and has a pn junction structure (col 4 In 62-63; Fig 6, col 6 In 29-33). 

It is well known that UV light kills bacteria and therefore is useful in many filtration 
applications, e.g., as in Parker and Shor (see cited references not relied upon). 
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It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to modify Parker in view of Shor such that the semiconductor 
layer has a pn junction structure; at least to allow UV emission. 

Further re claim 22, Parker discloses an electroconductive porous film is 
disposed at the distal ends of the columns (that portion of the porous semiconductor) 
and the porous substrate is composed of an electroconductive material (col 3 In 51-52). 
The recitations "as one electrode" and "constitutes another electrode" are statements of 
intended use but do not structurally limit the claim. See MPEP § 2114. Besides, such a 
use would be obvious, if not inherent, because emission cannot be achieved without 
electrodes. 

Claims 9, 10, and 23 are rejected under 35 U.S.C. 103(a) as being obvious over 
Parker as applied above, further in view of Shor, Robertson (US 4,966,759) and Ogata 
(US 6,238,631). 

Re claims 9, 10 & 23 , Parker differs from the claimed invention only in not 
disclosing a material having a photocatalytic function. 

Shor teaches that porous silicon emits light (col 2 In 12-14) and also teaches a 
filter composed of a porous semiconductor with advantageous material properties (col 2 
In 40-44 & 59-61) that emits UV (col 1 In 44-48, col 3 In 23). 

It is well known that UV light kills bacteria and therefore is useful in many filtration 
applications, e.g., as in Parker and Shor (see cited references not relied upon). 
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Roberson and Ogata both teach filtration using a photocatalytic material that is 
activated by irradiation with light (Roberson, col 6 In 13-43; Ogata, col 6 In 40-51). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made that a photocatalytic function be incorporated into the insulating 
layer; at least to kill bacteria. 

Allowable Subject Matter 

The indicated allowability of claims 9,10,1 3-1 5 and 23 is withdrawn in view of 
the newly discovered references to Parker, Roberson, and Ogata. 
Claims 29-37 and 39-61 are allowed. 
Reasons for allowance are already of record. 

Response to Arguments 

Applicant's arguments filed 05/30/2007 have been considered but are moot in 
view of the new grounds of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Kurtz teaches that porous Si has a light emitting function (col 1 In 19-22). 
Canham teaches advantages of increased porosity (col 1 1n 10-31, col 2 In 22). 
Wilson, Engelhard, and Dempo teach filtration with UV bacteria killing. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew O. Arena whose telephone number is 571-272- 
5976. The examiner can normally be reached on M-F 8:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne A. Gurley can be reached on 571- 272-1670. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private. PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



— d)~*^ 

Andrew O. Arena 
17 September 2007 
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